One of the neglected complications of patients with HIV/AIDS is primary adrenal insufficiency also known as Addison's disease. This condition can be caused by several mechanisms, such as tuberculosis, CMV, cryptococcal, or HIVrelated adrenalitis, and also drugs commonly used for HIV/AIDS especially antifungal therapy. This is a case report of a man infected with HIV/AIDS and multiple opportunistic infections. He reported darkening of the skin and reduction of body hair 4 months after diagnosis of HIV/AIDS. From the clinical features and laboratory examinations, he was diagnosed as having primary adrenal insufficiency and was then treated with longterm corticosteroids.
INTRODUCTION
HIV/AIDS is a very important public health problem nowadays. HIV/AIDS pandemic not only leads to morbidity and mortality related to opportunistic infections, but also some forms of AIDS endocrinopathies (AIDS-related endocrine disorders). 1, 2 One of the endocrine disorders which is related to immunodeficiency state in HIV/AIDS and opportunistic infections such as tuberculosis, cytomegalovirus (CMV), and fungal infection is primary adrenal insufficiency known as Addison's disease. [1] [2] [3] It can be said that hypoadrenalism is one complication that has been well-documented in patients with HIV/AIDS. Addison's disease results from bilateral destruction or dysfunction of the adrenal cortex marked by failure of the adrenal cortex to produce cortisol, aldosterone, and androgen. 4 This disease has broad clinical features from mild to life-threatening conditions. The clinical features depend on the extent of loss of adrenal function and whether mineralocorticoid production is preserved. 5 Opportunistic infections are known to cause adrenalitis and adrenal insufficiency in patients with AIDS. 2 Several authors have published case reports and findings of CMV adrenalitis in patients with AIDS. 3, 6 Other microorganisms involving the adrenals in immunocompromised patients are Mycobacterium tuberculosis, Cryptococcus neoformans, Histoplasma capsulatum, Pneumocystis carinii, and Toxoplasma gondii. 2 In rare conditions, the adrenals can also be affected by lymphoma and Kaposi's sarcoma in patients with AIDS. Another cause of hypoadrenalism is the use of antifungal drugs for fungal opportunistic infections. Several drugs which can alter adrenal cortex hormone production are ketoconazole, megestrol acetate, rifampin, amphotericin B, trimethoprim, and sulphonamide. 2 This is an interesting case of a man who was infected with HIV/AIDS and has been treated for multiple opportunistic infections. He experienced generalized hyperpigmentation and reduction in body hair for which he has been diagnosed as having primary adrenal insufficiency from clinical features and laboratory examinations. Treatment with longterm corticosteroids, clinical monitoring, and evaluation of the therapy is mandatory for glucocorticoid replacement, to reduce symptoms, and prevent lifethreatening conditions. 
CASE
A 27-year-old man has been diagnosed with AIDS 6 months earlier with multiple opportunistic infections; cryptococcal meningitis, cytomegalovirus retinitis, and pulmonary tuberculosis, treated previously with amphotericin B, anti-tuberculosis drugs, and fluconazole. Later, he also got valganciclovir for cytomegalovirus infection. He reported darkening of the whole skin 2 months prior, accompanied by muscle weakness, chronic fatigue, reduced body weight, and thinning of body hair especially axillary and pubic hair (Figure 1 ). On physical examination, the whole body was darkened, even in the palmar hand, oral mucosa, along with reduced body hair (disappearance of axillary hair and thinning of pubic hair) ( Figure 2 ). Routine laboratory examination revealed normal. Anti-HIV was reactive with CD4 count of 46. Morning cortisol was in the lower limit level at 5.6 µg/dL (normal: 4.3 to 22.4 µg/dL) while ACTH (adrenocorticotrophic hormone) level was extremely high at 90.2 pmol/L (normal: 2.2 -13.3 pmol/L). The adrenal glands on abdominal CT scan were normal. Working together with a dermatopathologist, we did skin biopsy which showed hyperpigmentation caused by systemic disease (suggestive of Addison's disease).
Our patient was finally diagnosed as having primary adrenal insufficiency with differential diagnoses of HIV adrenalitis, opportunistic infection (CMV, TB, cryptoccocal)-related adrenalitis. Medication used in our patient was steroid (prednisone 7.5 mg/day divided into 5 mg in the morning and 2.5 mg in the afternoon following 
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Our patient was finally diagnosed as having primary adrenal insufficiency with differential diagnoses of HIV adrenalitis, opportunistic infection (CMV, TB, cryptoccocal)-related adrenalitis. Medication used in our patient was steroid (prednisone 7.5 mg/day divided into 5 mg in the morning and 2.5 mg in the afternoon following the circadian rhythm of cortisol), while HAART (highly active anti-retroviral therapy) which are tenofovir, lamivudine, efavirenz. Longterm regimen for opportunistic infections were likewise continued (valganciclovir, anti-tuberculosis drugs, and fluconazole). After longterm therapy with prednisone, HAART, valganciclovir, anti-tuberculosis drugs, and fluconazole, there was clinical improvement of the patient; chronic fatigue and muscle weakness decreased, the skin became faintly lighter although still dominantly hyperpigmented (Figure 1d ). In one year of HAART, CD4 count reached 196 and viral load was not detected. Eventually, valganciclovir, anti-tuberculosis drugs, and fluconazole have been stopped.
DISCUSSION
Primary hypoadrenalism is one of the well-documented manifestations of HIV/AIDS-related endocrine disorders. 1, 2 Our patient has multiple opportunistic infections which increase the risk of having disorder in his adrenal glands. In several case reports, it has been noted that either tuberculosis, CMV, or cryptococcal infection in adrenal gland can lead to adrenal insufficiency. 3, [6] [7] [8] Unfortunately, this patient had all of these opportunistic infections. He had been treated with anti-tuberculosis drugs, amphotericin B, and fluconazole. Later, he was also treated with valganciclovir for CMV retinitis.
His medications can lead to adrenal cortex disturbance inducing adrenal insufficiency. It has been reported in several studies and case reports that the use of azole groups to treat fungal infection is correlated with decrease of adrenal cortical hormones. 9 Use of high-dose fluconazole has been reported to lead to adrenal insufficiency in critically ill patients. 10, 11 The basis for adrenal suppression by the azole antifungal agents is by suppression of the cytochrome P-450 enzyme system in the adrenal cells. [9] [10] [11] [12] In the culture of normal adrenals, fluconazole suppressed corticosterone, 17-hydroxypregnenolone, and androstenedione levels, whereas concentrations of progesterone, deoxycorticosterone, and 11-deoxycortisol increased. 12 The clinical features of the patient are typical manifestations of Addison's disease. 5 The generalized hyperpigmentation caused by increased production of pro-opiomelanocortin, a prohormone which is cleaved to ACTH and MSH-α (melanocyte-stimulating hormone-α) which accompanies the secretion of ACTH. ACTH and MSH-α are equally potent stimulators of melanogenesis. It is likely that the combination of increases in ACTH and MSH-α resulted to generalized hyperpigmentation in Addison's patient. 5 Thinning of the body hairs especially axillary and pubic hairs are signs of hypoandrogenism in this patient. It has been published from long time ago the importance of the adrenal factor in the development of secondary sex characteristics. 13 The patient has decreased morning cortisol level with increased ACTH level. This laboratory examination is matched with the typical finding of primary adrenal insufficiency. 14 Actually, Addison's disease is a term wherein primary adrenal insufficiency is caused by the irreversible destruction or failure of adrenal cortex due to infection. Thomas Addison first described this disorder in patients with destruction of their adrenal glands caused by tuberculosis. 5 Contrasting with the classic presence of hyponatremia and hyperkalemia, our patient didn't develop hyponatremia and hyperkalemia, suggesting that mineralocorticoid is less disturbed than glucocorticoid and androgen. 5, 14 The abdominal computed tomography scan failed to show any gross adrenal pathology. This phenomenon suggested that the adrenalitis is not captured by the radiologic examination, and is unlikely caused by tuberculosis which can be seen in adrenal CT scan (Figure 3 ). 7 In this situation, biopsy and culture of the adrenal gland is the gold standard to reveal the definitive and etiologic diagnosis of the primary adrenal insufficiency. But, adrenal biopsy is not routinely done in patients with classic clear clinical presentation and matched laboratory examination. Adrenal biopsy is done usually in postmortem examination to study the cause of primary adrenal insufficiency. 6 In this patient, we did skin biopsy because at the beginning of skin darkening, our multidisciplinary team included a dermatologist who suspected drug eruptions as the etiology of the skin changes of the patient. We found that the hyperpigmented skin is cause by melanin pigment excess in the epidermis layer as seen in the histopathology slides (Figure 4) . At routine clinical practice, skin biopsy is not necessary for patients with Addison's disease, except that there are other conditions where histopathology examination of the skin is needed such as in uncommon presentation of drug eruption or skin malignancy.
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CONCLUSION
Primary adrenal insufficiency is an AIDS-related endocrinopathy which has a special clinical characteristic marked as darkening of the whole skin (generalized), accompanied by muscle weakness, chronic fatigue, and reduced body weight. Some patients show mineralocorticoid deficiency which manifests with hypokalemia, hyponatremia, and hypoglycemia. This condition can be caused by tuberculosis, CMV, cryptococcal, or HIV-related adrenalitis, and also antifungal therapy commonly used in HIV/AIDS patients. Our patient was finally diagnosed as having primary adrenal insufficiency (Addison's disease) and treated with longterm glucocorticoid replacement therapy using prednisone, while HAART and regimens for opportunistic infections were continued.
Ethical clearance
The patient in this case report has given his permission to publish his case and use his photographs for this case report. The patient also attended the case meeting consisting of internistendocrinologist, internist-allergologist, clinical immunologist, dermatologist, and dermatopathologist where his medical problems were discussed. 
ONLINE FIRST

CONCLUSION
Ethical clearance
The patient in this case report has given his permission to publish his case and use his photographs for this case report. The patient also attended the case meeting consisting of internistendocrinologist, internist-allergologist, clinical immunologist, dermatologist, and dermatopathologist where his medical problems were discussed.
